Modulation of monocyte chemotactic protein-1 production by hyperoxia: importance of RNA stability in control of cytokine production.
Pulmonary oxygen toxicity occurs after prolonged administration of increased fractions of inspired oxygen. Lung damage in this setting manifests as diffuse alveolar damage. In animals exposed to hyperoxia, increased numbers of alveolar macrophages are noted 72 h after initiation of high concentrations of oxygen. Monocyte chemotactic protein-1 (MCP-1) is a cytokine released by a number of cell types that has potent chemotactic activity for monocytes, precursor cells for alveolar macrophages. In the current study, we examined whether MCP-1 production was increased in response to hyperoxia. We used the monocyte/ histiocytic U937 cell line and exposed these cells to hyperoxia for variable amounts of time, then determined MCP-1 concentrations by enzyme-linked immunosorbent assay and MCP-1 mRNA levels by Northern blot analysis. We also examined the effects of dexamethasone on the response of U937 cells to hyperoxia. Finally, as a potential mechanism for regulation of U937 MCP-1 production, we examined effects of hyperoxia on MCP-1 mRNA stability. The results demonstrate that hyperoxia stimulates MCP-1 production after 6 and 24 h of exposure. MCP-1 mRNA levels are also increased after initiation of hyperoxia in part through effects on MCP-1 transcript stability. Dexamethasone significantly reduces MCP-1 production and mRNA levels also in part through effects on transcript stability. These studies suggest monocytes may be attracted to hyperoxia-exposed lungs through enhanced MCP-1 production. MCP-1 production appears to be upregulated in part through post-transcriptional processes in this setting.